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¥ GALS vintage azpitfier cutout tuber to oround, The 
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in st} canes, 30 Maintatn the nentode charanteristios of the 
Oe tubes, Vhere genta control 4s desired by varilation sf ferde 
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CBee as 0 QERCUIT CHANGES FOR 8-9 COMPUTER 

Bee ee ees ae ar 


(Supplenenting Report of April 20, 1948) 


ee - *Qhonges dn the 3-9 coaputer cilreuits found desirable during the, 


aC 


4 
‘ 


e zresented below, ‘Tne cnanges Include minor corrections to 
- the previous report and additfional changes ‘an tre computer cireutts whtidh 


ot have -been found necesenry sirce that report was iseued, 


game hay ae Ta 


‘velools “range wind rectifier has not byet.senoved. The schesatie, droning be 


correct ab lt standse 


restetor, This point war Serres tly shown in the drawing on page 2 of the. Seay 


‘April 20 report. No ving were avatlable in the connectors for the connection 


siukeunes vasien dwcearaey: te” ao 
‘Otroult Changer for 5:9 Dementor: mee 


as  :de Robert Regere. 4 83 ae 
oh gel May 85, 1948 oe Mead | 
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1, Page 2, Reatctor nusber RIVIO ta the load etrouts’ oF ‘the we oe 


a“ +" z OY 


2. The lead potentiometer in the sane rectifier civcuit (Located. 0" 


oa the range gear box) is connected ar a potentiometer and not ae a wariabie <"* : 


to! the ary’ of the 10K potentiometer. The lead from the arm has been trea ie ae 

| dtrectiy across to the sensitivity anplifier subchacein and does not go as . H 
indicated in the drawing to pin X of JRO01, This pin ic used between the: ee ee 
end of the potentiometer and R3440, The range variable LOK resistor jn the . a 
density rectifier load circuit was not cheanred froma variable resistor te a “aie 
potenti¢meter connection, ‘The change is less essential for this circuit -_ | eG 
because the varlable pert of tne rectifier load is only 1X ous of over 200K, 7 
It a higher resistance linear ranee potentianeter is used in thia ofrcuis, AR oat 


however, it might be desirable 46 connect ‘* als as aA potenticneter to pro- 


vide nore linear operstion for the denelty inout to senritivitye 
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eg ee te Teste have doen condusted 20 deteraine the stil 
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margin for the. neaettivity aupritier, “Indications are that ‘the ntotte. a 


"changes reconnenited tn the Avril 20¢h ropert will raterially. acetet ‘t res, 


enahe the d-c voltage error from input to output of this emmtirtens” Bupha ae 


padus etton Ae desirable becanse the error, which may be neuriy 1% in the. 4 
working range, de not linear with the taput. sengitivity VOLERREs ‘Ta passions! 
a reéuctitn of error is desirndle Sedange 4t would minimize the devendesica or” 
the sencitivity calibration on the oharacteristics of particular tubes used 
in the over aieritiees fork on this cfrenit te continuing and a separate 7 
report will cover it in more detail. The cirerlt has been found to. be coum 


ee atable even with matersaliy increased anmniifier gain, Pte Gee 


Ra te oi 


: Lest, age Windage ame? iffer : ON sss tee 


“A, ‘Some Anstaddlity has deeH observed tn each of the vindége 9% 
amplifier channels connected ge as to have vogiable gain, ‘The difficulty 


has been traced $9 the use of a LOK gaia vaktrol potenttoneter connected . 
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. poTg8e 3 eatlidde reviater nf the GAKG amplifier ture, At aiddle settinge of 


“the: Bite: pinged. pot, the am. hae an impedance to ground of the order of . 
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pee eS ourrent, rath olmnaa are therfore fed back, to the anpl if ler taput cirowlt as os 
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Lees “tebe te bypass. the screens. ot these tubec in atape s operating with’ varfable 
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sorepne: ot the fied gain, ghannels to around, meeeuse some feedback voltage 
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G. The A and B inputs to the elevaticn windase syatens have 


been interchanged and the level potentiometer 224%4 is now to the “BF chine 


nel of this amplifier. The "A" term ie Y, 


m Nak 
nae nega? Ae The "8B" term is 


(X, + Ki,R,) ain B (variable input.) 
D, The in-ut level control R2644 for the deflection windase 
syeten Bhould be put in the lead 518 instead of 557 eo that it contrela the 
*5" input for thie eystens 
The above chang*a are necessary because, in order to assure that 
the windage amplifier orerates to multiply correctly, care must be taken to 
keep the "A" inpot larger when at ite operational minimum than is the "3B? 
tart at ite maximum welue. Accordingly, no attenuation should be put in 
the "a" input, and adjustment of the output of the system should be made dy 
attenuating the "B" input, Tole renudresent arises fron the fact that the 
windage rectifiers ara net phase~sengitive and they io not reesenize any 
difference between a value of (A-B) where B is amaller shen A, and ne where 
Bis the same amount larger in annlitude tinn A, 
oe | In practice, it te prebdadly desirable +¢ use a level of tne B ine 
“put romewhat greater than would eatisfy the above requirement under 4.) cons 
ditions, as tie maxioum value of B occurring with the minimum value f A 
would represent an extreme and unlikely condition, Sane error under this 
faput condition can be accepted in order to have the advantages of ‘cing an 


appreciable B channel signal. level for the ore probavly exvected operating 


: -fnputes 


It should be noted that with this arrangevent, the posaloility of 


a~o pickup on the input mixing pointe of the windage amplif ters beetues more 
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Page 6, Part II 
Sanicrtant than it ie wien nearly equal large signals can be used, To the 
exten. woacitle, attenuation should de introduced in the input gain control 
on the windaxre snasele and ahert direct leads @rom mixing reatetors to tube 
erics must ke used. Core shouid te taken ia the location of mixing reaistors 
to avoid etray fields, 

E, In addition to the oroblemne of direct pickup on efgnal cir- 
cuits, it has veen found neceesnary with the present equipment to take addit- 
donal srecavhicns t1 prevent circulating ground currents dy bending together 
the varinus suvcheasses and by extreve care in returning the grounde of such 
external units aa “eecliera to aporopriate pointe, | 

Ciroulatine srcund cirrents gave rise to difficulty in obtaining the 
best calitration in beth windape annlifiers ait Blsc in the senuaviaiey velo= 
city sa range-wind sistem, It 43s anderstend that Enereon fa incowuandisae 
an extra filament lead withia the ponmater to eliminate the chasais return 
for filament cireults, This chaner fs niehly desirable and the nouatine of 
all computer subchagers in one rack «{!] he of further assistance, It- {a 
recommended that renarate ground retor: wire de Inetalled in the system 
cabling between the resslvers in tre turret and the couputer,. The resolvers 
should not be grounded in the turret. The onty grmind used should be at the 
gomedia With these precautione, 9 stuimun of sirfieulty should be encoun= 
tered, 

F, Becaune of the torow «ansle graifent °f stenent torque 
motore, it ie esacnenies that the adfustment cf windace enplifier over-all 


gain be tade to obtain the desired deflecti-s at a prediction angle equal to 


5/2 of the desired curvature correction and on the soverite wide of zero from 
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that odtained if no other torques tham the sensitivity and windage torques 


are applied to the computer shaft. This precedure and the rearone for Lt _ 


were discussed {pn a memorandum dated April 20, 1948, which was attached to cates 


the report on changes on that date. the syrtem has since heen found 40 prem 


vide aw practical calibration although it requires the use of additenal bale. a 


ance weights, [It will’ be unnecessary when ‘ore precise torque motors. beoome’ ; 


available, 


sembling in the prediction commuter to be cure that they are within 5% of 


equal seneitivity for torques in beth directions and, core important, to 
eecertain thet both windings of each motor follow correctly @ gouare Law, 


3. Miscellaneous: 


Tt has been found that excitation of the gravity drop winding’, 


(with no inout to the gravity dreo emplifiter) resulta {n a change in the sen-. 


sitivity of the elevation prediction computer, The elevation sensitivity 
motor shunt shéuld de adjusted to give the correct senaitivity when the 


gravity drop winding ie excited, : ae 


There is soage piclup of ayro wheel frequency in the gravity drop. * 


torque motor bridge which causes enmall fluctuations in the prediction output. 


if the wheel freaqnenoy is several cycles removed from the computing create, 


frequency. It 18 underaterd4 that Emerson ts voroviding anteldtag to shinkaste 


tnie in future units, 


the amc input to fhe Rravity drop winding aad DORR PORE. ‘else the exeltationto | 


the range rate generator, both af which are: operated fron’ ‘the org, Line with: * 
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ee regvtatin at * he Tt ig possible that this can ve done vith the use of a 
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oe a auitanie valiedt! tate providing that care ig taken tc npeneve the tube with 


a8 ‘soddngtanay. Featertve load 380 that ananbes af innut amplitude will noe 


+ take 
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133 CALIBRATION PROCKDURE POR S-9. ELECTRONIC COMPUTER CIRGUITS 


Thies report deserites in detail the calibration srocedure found to 


be ucet satisfactory for the 89 computer during tests conducted at MIT up to 
' May 25%b, 1948. No essential changes are conaiiered neceasury in the calide 
pation of the prediction cumpiter assemblies under the procedures reported 


oby J, 3, Karper, Jr. on June 30, 1947, 


The calfihration procedures telow are to be carried out with the 


equipment operating at normal line voltage cf 115 voits at a Line frequency 


-of 400 cycles. Gyro wheel drive frequency should algo v6 49 aycles, A 


wartup period of one half-hour should mrecece any calitration work. The req 


. Quired values for the various commcnent parts of the computing oyaten are 


obdtaineé by calculation from the cevnuter calibration es.ations, of which a 


revised copy ig attached, The procedures telow amply tc a tail cone inetst= 
lation of a oy ators to control caliber 50 Mark & A. P. I. amninition for which. 
the coefficients are given in colum: 2 of sheet % of the calibration ca.etion 
summary. | 


Plots of the required vnerfortsice basec or these couations are in 


-uee dt Emereon and at MIT, Tables are included in thin rernort frr tre re- 


quired curvature, gravity drop, and ansie of attack cnrrectinns, These tadles 
will permit checks of performance under che full ranve of each of the inrut 
variables. ‘ 

In using the calivratioa cha~ts vorenare?d ty Ererson it should be 


pointed out that the tabler for prediction time (oy! should not be vord as a 


direct basia for calidration of the sensitivity function, Instead, the scen-= 


_witivity reguirements of the S9 calibration ecuations should be met by the 


Instruwentetion Laboratory, MIT 

To: J, RB, Rovera 

Pron: John B, Harper, Jr. 

Subject: §-9 Calibration Procedures 
May 25, 10hg 

Page 2, Fart II] 


equipzent. If the adjurtment resultsin errors in sensitivity at some values 
of the taputs, the errore should be allowed to fall nearer tc the ‘, Curves, 
Byery attempt should be made, however, to wieiaise the errors, The t, curves 
are based on snecial course assumptions so made are to permit separation of 
variables and do nct renrerent renuirements for best enluticn of practical 
prediction prablems, 
The orecedures below are piven in the order in which {it has been 
found convenient to make the adfustmentes | 
VELOCIZY NENSITY CHASSIS 
. Thie chassis provides excitation for the nonlinear and linear 
density pickoffs. It ampiifies the nonlinear danaiey pickoff output to 
“provide excitation for the indicated air speed unit. Phe output of the 
airepeed unit is in turn amplified to srovide excitation for the azimuth 
resolver and the angle of attack oickoff. 


, Determine tne AC reference voltage variation available when the 
potentiometer in the shunt regletance clreuft is varied, Set this voltage to 

a vaiue that {8 anproxinetely half~way between the maximum and minimum values 
avaitadie and recore the value. If at any future time it ts necessary Va enene 
the regulation ture it will then only be necessary to reset this v-ltsge using 
‘an accurate meter without doing a cemrlete recslibration on the sna tie camputer, 
fhe e-e epevence “ol tage ehould vary between 7 and 10 volte, and 8&5 volte 

io a reasonable value, 


First check the outnut of the two density units by vlotting a curve 


of pickoff voltaze ve. density. The output of the linear density pickoff 


reo 


We Tye 
ers 


_ eurve displased from the deeired curve by a fixed voltage equal to the pokoet 


output at d/d, = 0, 


— Bgale on. the curve obtained, using the values. chown tn the above tarie, _ Shegie 


to deterxine if the other values of Faja, fall on the curve. df they. = set 


that at K = 0.0 the excitation to the Indicated aie specé pickoft is mero. 


inetruneatation tavoratry, WIRE 
‘for od, Robert Rogers - tes 
Front John %, Earner, Is. i 
Subject: 9% caltinat tn! Reseed 
Hay 25, 1948 
Page 3, Port T- > 70 he 


should bo a straight line. The nonlinear density untt is ahedkek ‘with he aut : 


of the table shown below, ‘fhe pickoff outprt voltage observed should “give o 


Uf de Rad, 

1,0 1.0 

0.8. 06923 

0.6 0, 815 " 

0,4 "0,667 

0.2 Q, Weg site 
0.0 0,0 gins a RA ete 


Asaune that at d/dy # 0,0° and 0.6 the Kart, curve fa corrects Sot ap & ya’ 


adjuat the ROT IREAE density linkage ei the curve isa matched. 


R2612 sets the reference bias for the & pi ckoft, 1 is 40 set) 


dja. 
e/a, ae Se 
Pale. dines ty ta inconvenient to obtain and rere accurate reeulte can be ob eo 


tata’ by the f-ttowing procedure which cheeks the Brentey fimetion at hdaghor 


dente values, The ratio of Kaya, « 0,991 ta X = 04847 4s 1,382, This : it 


aja : 
) eee 
corresponds te aja, = 0.8 and 0.4 respectively, Measure the egcitation te the, 9 + 


indicated air speed pickeff at these two densities, Determine their ratio, 
A@jaet R612 until a ratio of 1,38 ts chtaf{ned. Plot a curve of Indicated cae A 
air speed pickoaff excitation voltage va, density and check te determine that . ca >: = 


it'fpllows the Raya V8 d/d, curve oc before and that at K 0.0 the excite i 
° — 


dy da 
om 
ation to the alr sveed pickoff ts sero. 
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32023 Se turned Wp uoatil there ts usticeadle Aistortinn at the exeltatien to 


? the elevation reaciver when viewed with an oacilisseope ficut 6 volte), Turn 


32223 back util there ts no dietortion and record the outpit voltage. Adjust 


BB} to ‘ive 0.553 of trie voltage, Drive the Kolleman gencrator 80 that Ite 
speed cone epends to a range rate of # 1200 ft./sec.(3,1°5 RPM corresnond to 


Leora root/ second of range rate), R815 is then set to give the original amplifier 


“outpnt vol tare that wae used to set RES 3, Plot a curve of elevation resolver 


7 excitation ve, range rate to deteraine whether she calibration fie correct. 


Race sete Ey into the eravity drop curvature correction calitratiog 


equat ions;! by deveuiniae the level of excitation to the annie of attack ammlifier, 


Fe 


SESSITIVITY CHASSIS” 


Phare are a nuuher of seprirate channels in tne ceneitioity amlifier, 


 Phece- channels are range and ranee rate, relative density, and indicated air 


ae 


speed and, range wind, Fach ie adjusted to match ite ou set of calibration 
curves w weaeuring the seneitivity preduced by the anp ifier and comnarine 


it ngainet that anown on the curves, Set R3470 by means of ow resistance 


oridge 00 that the cathode of the output stage nae a resistance of 30G ohms. 


Hy r7, the modulator ‘balancing potentioneter, and C_ , the modulator 


balancing Aaeaas tors ig set to give the cleanret aqucre warn ford st the 


4 


plates of, 73410 when viewed with an oacilinsacope, 


RANGE RATE CHANNEL 


Deine a range rate inout of zero, the testi cetera in the ranese "TP 


are adjurted aa fn} lows: 


wer oe 


nstmitentation Laboratory, MI? 
t oJ, Rorrt Rozere 
: “o.n Be Harper, Jr. 
ecti S-O Calibration Procedures 
May 25, 1348 
Tage 4, Part 111 
{1) Obtain tne sensitivity for a ranze of 4909 ft, . 
Sgt R3419, the law Lindt adfusttent: for long 
ranges, uotil the require eaneftivity is obtained. 
(2) Using @ range of 30909 ft. af junt 23415, the range rate 
Outoit ootentianeter, until the required aenusitivity 
{g sbtatined, 
{3} Uaine a range of 190% ft. adjust Wid, the high Linit 
ndijustaent for enort ranses, until tre required 3en= 
sitivity i9  xD>tatned. 

(3) Reorat the above stene until A good mateh is obtained 

at all ooints, 

(5) Final values are sbtainec by using varinus values of 

range and raaze rate, 

R341 sets the level of the apnliet range rate cignal and is eet in 
congunetion with tre above addustmente, Rance WAS read fron the ranve dial 
driven by the renze cerry, 

DENSITY CHANNEL 

RIL devernines tue level of eveltation to the amplifier, R3420 

le a reference tins potentiometer and le adjurted 90 taat tne @/d, output ae 


a function of @/d, me an interco-t vhen extranolsted to afd, 2 % of Q It ds 


better to have the outnut corre:* over the range fron d/dy a Oc to afd, 7 8 


than to nave ernctly 9 2b the het vetoum obtainable. 23428 deternines the: 


“lead resiatance of the chancri an. i. cies i tn cet tne cnanstant term in th- 


calibration enuation Ki 4 RR, Throsy.cut ‘he remainder of tne calibration a 
~ 


range rate of sero is used, when tie nocentirreters are adjusted the dene« 


sity correction match 43 cheere* Ce che. tio ct rassze and deaeity, ADL fapote 


co rate and cians shorted Ko Rey core 


“9 ghya the desired value of sensitivity. A check 1a. then nade to: aesire: that: goes 


» 


' rie at 
PeeeunENURHIBE: Eaboranory, HED 
ao | - Toe J. Rovdert Eogers - 
R ae . Frome John 3. Harper, Jre | aw 
> ae 7 aBabgeots [ie oe at iin Prodeau 
“May 25,1948 a4 be, Nagase 
1 Rags i. fast uur ee Oa 


: ‘ 
‘ 


“B45, the ¥ excitation level Sac tnae ae: te opt 30. saat “gh Bi 


ind, a 
range of 5000 fast the neasured sensifivdt ty for ve nd alone Coons: ‘eine a Haga 


shorted) Rareen: “Ath that/on “the curses 


iapute are effective, 


The velocity input was calibrated by using seneitivity. curvesobe, e 
tained from the calibration equation neglecting the effect of range wind, day. 


elty, and fenge rate, The density inpat is shorted to ground end B3UIO, ene 8 


to 1s 


sensitivity is correct with ali inputs erie cVive and, if neceveary,. Estes te aus ee 


WINDAGE QORRSQTION CRsssis ee 


There are three separate channels on trie cha®ela, the Sterietee “ 


windage systea, the deflection windage aystet, and the gravity drop. syeten,” 


- 


QRANIDY TROP SYSTEM wre 2 a 


Thte shemanl recetves signals from the angle ef attagic and Fane’ 


rate elevation resolve vers, It nixas and amplifies theese owe sighale aaeer 


plies then te opposite paints of the %: stage eounected gravity trop windings. ee 


For eorrect operation of this iapaate it is nesewasry “that: apne 


‘ gee cen Sain ae 


phase of: ‘the aia applied ‘0 the bridge from the, asdtsatien rs very 


closely that of the signal ‘applieé £ roa ne ontpus trensforner Ten? of tha: ae 


saute drop anplif ter. : A phase difference co? 7 to li degrees wit weapit. 


me i oe 
" : 1 


Dea oe Uf tpinentat ton ae eboratery, iy 
Mle ete Sager a eee he Ge He ae Rober’ Hogspe i‘ 
og. ae ne «Oa s e> ppg es Prom: John f. Barner, de. * 
SOR ce i eee a ee . ts Subdenty 83 Galiby evion Progedures 
Ee ee ee a Se ee ee : Ray: “3s pens a A 
a ee ie eR foe , Part Wi a eg 


“este 1k b tae¥ reduction, of the tefatt ity of the ciroult, but aay “ate 


1 


Shereaet ake apatites oF the chante te chicngee or line feeqaenays” 


/ Adgantrent of the ‘bystey, 2, ends Ke 5 fotiowat 5 OS i Bes ee 


wen the angle “of -abtadk ater: at. 49 give zero putrat ot vith 
iy cre ride ate, catjast ator wash dontre ke the exatte tion siaivece bo the 
ee “pravlip. Arey targus rotor veidee, en ver ihe gomater shaft at2igets E.3 ofle 


By 


eben fs Sanocond rerettirtiys, The curvature dorrention torque sitet for - 


Bh aievettoa. spate: showlé. be at cobhs nénted,, The ebove procedure. eatabliches 


z 
y avity avon. aorrection, The angle of atiack gore 


“paolioe Be sabuntns by 2800, wach controle the gain of the a7 lifter, ee 


: thug ae aaigte of atte ok: elevation resolver. Ass she ‘dnpate. to. the eyston 
28 an cboim néiey, “gQsust. 22350. fay a shalp deflection of 32.7 nthe, eh Oe 
agi ae | | * ya) * 2 snsonts 


Pea aed WES me. ne 
ee ee eg & = 19 alle 


apa, a1 (aye, a 6} | 7 ; 


&. =O feat nar sseand 


BoP Meee ER ; Ba 0 
ee rae ia Sipe : i 
os 


: the tate, elo gees gis perforsance ‘sf the Oe droy and angle sf ats 
shee “tack aysten recairen fér rareing tapas: one itLoues 
A at te ay : s 
‘. re on 
os . ‘ fs its Sane bie Sat 
: SSPE Gal 


Sones 
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(used dn May 95, 1948) repoxt, 


Yariable range rate 


: R _ Ag 
1206 17.9 
900 16. ? 
600 («15,3 
300 1,0 
= Q (12.7 
300 12,4 
“600 ° 10.2 

2900 8.8 

™2200 o% 


a/ do 7 992d 
z n gop 
A = 1&0? 
&. = 35) mile 


Variable Eas a6 


Ray do A, 

1,0 13.2 
Fei 12.7 
815 12,2 
2667 11.9 
434 9.2 


"tea, 2 450 mph, 


Ore a ? geo, 

x = 130 mila, 
k = 0 ft./sec, 
E = 9ce 
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GRAVITY “ROP CALIBRATION DATA 


—ecweere ne a ome sa 


ew re we ee ow ee 


Variable E Yariatle Sy 
8 A. ’ San Aa 
80 a) 1 6.3 
55 £43 2 12,7 
30 Ly.7 3 19.6 
0 12.5 if 25,1 
-12) 11.7 2) 31.7 ; 
=66 6.3 
0 0 
Vena, = SEO mens he Vine. 7 LEO MeDeh, 
Svp * ? Bec. Kaya x 32} 
Kade = 921 a a 1%) mile, 
R » 0 ft./ Rec, Er = Cone 
A a 1609 A a JAQe 
Variable Vig. Yartadle % 
Vina, A, O% An 
1006 708 0,0 6.49 
200 9,2 Aled, 9) Be 56 
= 1046 2100 10,6 
12,4 ~ 150 12.7 
mere) 13,4 
600 
Sup . 2 BEGs Vind. : 450 me Pe h, 
. a ee San = see, 
= 2 / LU Po. “ 
Ka ajdo © -971 ; ait ae 
me x O ft.jaec, 
a z ie E » 908 { 
A x 1#O A = 180? 


wsew wr 
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ELEVATION WINDAGH SYSTBM 
This channel obtains ite fapute from tne range rate elevation re= 
solver and the azimuth resolver, One avolifter Sets to add, and by m@ans 
of a phase tnverter, the other amplifier to subtract the twa Inout signals, 
The output of each ahannel {s connected to one winding of 8 torque motor where 
ersfective multiplicrtion of the two input aignals takes vlace to sclve the 
calibration equation, 
There are three potentionmeterr used to caltbrate this system and they 
are adjusted in the following orderg 
(1) With both invuts tied toeether, adjust tne paten- 
tioneter in the cathode circult of the chase in- 
verter far a minimam elgnal in the outout of the 
A-~B amplifier. Thia adjustuent sets the effective 
eain of tne ohase inverter to a value of 1, 
(2) Short the B input to ground and adjust she gain of 
the A~B chaniel for 4a conputer shaft nosition of 
zerc, This adjustment te tade with no stiffness 
current an@ equaliees the effective gain of the 
tud amplifiers to correct Por variations in the 
torque m-tor windlags, The tnnutes used for theese 
two aifustaects are arbitrary but should te af 
leart asi? of the carinun "A" tora values vose ible. 
The this, stjfuetnent fe the nagnituce of tne "B" daput which 


determines tre man itice of tne curvature correction obteined, This inonut 


- Tnetrauscutuiton Laooratory, MIT ; “ 

FTOpo Ue Foch Pogere . ee AG 
a Fron: John 8. Earyer, Je, 
Surcseati 8-9 Cal‘sration Procedures 

May ff, 10uK 7 pee, TSR 

Pos 11 , Pash IL! G0  Fo° * ve 


tw 
. 


eroutd of adjusted only after tne pace inverter and the relative channel 

gaia are oarrect. Tae ad@justaent shoud »e nade with the enmouter shaft 
deflected against the curvature correction tora.e to a prediction angle on 

she oppoaite side of zers from that which would he caused’ by the correction ee 


torque only. The magnitude of this angle shoxld be 5/2 of, the correction 


a 
fovarg 


torque reouired for the oorticular tnput canditiona, It te measured ny dien 


connecting the torque motor ang observing the change in orediction angle. 


ae, 


caused thereby. It is necessary ta use a fixture for displacing thé shaft 


reese 
tie 5 ~, 


to tne desired angle so dantmnad that the torque preduded does not vary with |. 
the gyro gimbal position, as otherwise an error in the apparent corvature 
correction willda made. Adjustment of she "RB" innat to the enrvature cor 
baselon amplifier ts then made until the desired curvature ecnrecreon angle, is 
obtained, The following table gives the requirements for the elevation windage ©" 


system for various Laput conditions. 
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Variable R 
JRO + «BOO 
906 74. 3 
§00 59,5 
$09 59.4 
0 Woe4 


“he nO 59,5 


“800 2925 


#00 1.964 


1908 a,& 


‘ {ind us yyg a De Ne 


vp ‘2 Fee, 


“Kaya, 2221 


A» 1E0e 


Ea WW, 


’ Varlatle V 


ind. 
Vande Ae 
160 10,4 


524° 
0 3 
500 54,9 


Ru ft/sec, 
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aya, 


Aw 14° 


Es" Gay 


poh 
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z A 
a4 wfia, 2 
=A0 ahd, Se J 
W270 > Ph 
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> Pu 
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HBPLSCTION WINDAGE SYSTEM 


This ayaten solves its calldration equation in the same nannser as 
the elevation windage system, It receives inputs from the range rate amp- 
lifier arid the agimoth reenliver, This system is eet up in the same ganner 
as the elevation eystem, The following table shows the shaft angles for 


“various inputs for the defleotion windage system. 
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DEFLEOTION WIXDAGE CALIBRATION DATA 


Variable R Variable Kara Variable A | ee 
1200 #89 . x. =5 346 
500 -75,2 Jel =f, 3 
600 “AQ. e815 ok,7 
RO (259,2 2667 -35.7 
7) cant ae) 43h P73 
~600 ~2a, 4 ; 
~ -HO =19.5 Vang, ~ 40 mend. 
yy =1200 ! bw 9.6 Gi R Ly o ft,]/ sec, 
a : 3 uw 2 6EC, 
sot wo 
ie Ygnd. @ YD mph A = 908 
: f ; 
y “p «a 2? ge@c 
_ A= 90° 
Variable $3 Variable ¥V ; 
wp _ ind, 
Sp Ae Yond: 2 c : 
i w2k, 7 109 =10,9 
2 ~49,3 200 21.9 
3 +7325 : : D6) -%,9 
4 -98,7 OO 7 328 
5 7123 | 510 =5h,9 
600 65.8 
yng, * UU mereh, R = 0 ft./ sec, 
RB «© ft./eec. Syp 0S 2 Bet 
A « GN° 4 es 92] 
; i d/ do : 
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| where K, ts a propor rilonsiity ne of the sight, ae upon wpeccigpita.” | 
restraint motor sensitivity and sight indicating. system sensitivity. The ‘gurrent | ee 
exeitation to the elastte regtraint torque ‘motor ig the sum of the followiiy eomnpoen oe 
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net 
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CURVATURE AND JUMP CORRECTIONS (radians) | ee 
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“S “Present aig rata re a pér see, 

| se Curkent in arifis, one 
- Keown’ ‘= natedted gun station velocity tn miles per hour 
, os at - Propoytionglity constant. of the sight in amps x sec? 


= Sensitivity of predietion computer for angular velocity 
6 the vontrolled Hine dupet and prediction angle out 
in seconde, _ 


n Noudimensional ceed density ratio. 


NOTE: The material ti these Se 
Data of Philpott Fee: $45, 
Deta checked and di: och Longs added by te Fre ae 
symbols revised by ae. Rogers. 2 Fh ont ed 1/28/48 
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‘ paRPARES BY. ADE a ei AL Sag HE, 
DATE: — 1/30/48 ; on. ae 
z | 5), 
| 8:8 GEQMETRY 
ie ee 
- ~=<Brojection of CL onto ~ 


: ZR. : Fas zy -- Right-hand system of rectangular coordinates ftxed in gun station 
| aircraft, with aN chosen along the forward direction of the no-Llift 
line and the plane Ky Lan chosen normal to the plane of symmetry 
of the aircraft. 


{ 

! 

{ 

| €,@,d -- Right-hand system of rectangular coordinates formed by controlled 
line, elevation axis, and deflection axis unit vectors, with 6 lying 
in the Ky Ya plane 


PREDICTION ANGLE SOLUTION: 
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WASHINGTON HEADQUARTERS SERVICES 


1155 DEFENSE PENTAGON 
WASHINGTON, DC 20301-1155 


MEMORANDUM FOR DEFENSE TECHNICAL INFORMATION CENTER 
(ATTN: WILLIAM B. BUSH) ne ae 
8725 JOHN J. KINGMAN ROAD, STE 0944 + tue Be, 
FT. BELVOIR, VA 22060-6218 


SUBJECT: OSD MDR Cases 11-M-1002, -1003, -1005, -1007, -1008, and -1009 


We have reviewed the attached documents and have no objection to declassification in ~ 
full. The information you requested is provided in the table below: 


OSD Current Current Current Current Current | Current 
Case Controlling | Controlling | Distribution Overall Downgrading Declass. 
Number Agency Official Control Classification | Instructions | Instructions 

11-M- Statement Level I 
OSD A 
1002 WHS Records Release CG N/A N/A 
Official Unlimited okt 
OSD A 
1003 WHS Records Release 


Official ‘phamed 


OSD 
1005 WHS Records ae 
Official Cohimed 


OSD 
1007 WHS Records an 
Official Unlimited 
OSD A 
1008 WHS Records Release S N/A N/A 
er. Official Unlimited 
OSD A 
1009 WHS Records Release S N/A N/A 


Official Unlimited 


If you have any questions, contact me by phone at 703-696-2197 or by e-mail at 
storer.robert@whs.mil or robert.storer@whs.smil.mil. 
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